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BIG Little Science Centre receives funding support from Teck Resources Limited 
The BIG Little Science Centre has received support from Teck Resources Limited and its Highland Valley Copper 
operation totaling $25,000. For the next five years, we will be renaming one of the BIG Little Science Centre’s rooms to 
Teck Highland Valley Copper Room, in honor of their donation.  
 Mark Freberg, Superintendent of Environment & Community Affairs and Jacqui Schneider, Community 
Affairs Officer from Teck’s Highland Valley Copper operation, with directors and staff from the BIG Little Science 
Centre, announced the funding support at the BIG Little Science Centre on Thursday January 27. 
 Gord Stewart, BIG Little Science Centre Executive Director, indicated that this will be a good partnership and he 
looks forward to working with Highland Valley Copper to develop a passion for science in our community. “We are 
confident that this level of support will add to the continued success of the BIG Little Science Centre.” “We encourage all 
levels of community support, ultimately contributing to the long-term sustainability of the BIG Little Science Centre”. 
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The BIG Little Science Centre is open to the public at these times: 
Thursday 3:00 PM to 5:00 PM   Friday 3:00 PM to 5:00 PM   Saturday 10:00 AM to 4:00 PM 

 
On Saturdays, there is a special show/activity at 1:30 PM.   

  
CLOSED SUNDAYS and HOLIDAYS 

 
Phone: 250 554 2572   E-mail Gord@blscs.org  or  Susan@blscs.org 

Admission       Adults: $5.00       Children 6 to 16: $2.00       Under 6: Free      Family: $10.00 
Annual Membership: $35.00
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Canada V2B 0A5 

Phone: (250) 579 5722 
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Approximately 75,400 visitors have 
enjoyed visits to the  

BIG Little Science Centre! 

This Newsletter is received by more than 800 readers. 
Back issues of BIGScience can be viewed at 

http://www.blscs.org/Downloads/Newsletters/ 

 

Visitor Numbers for 2010
 

As of this week, the total number of visitors to the BIG 
Little Science Centre since opening in February 2000 is 
approximately 75,400. 
 

We wish to thank Mrs. Ramsay at Bert Edwards Science 
and Technology School, who made a very generous 
donation to the BIG Little Science Centre. We love having 
you as a neighbour at B.E.S.T.! 
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A Great Day for the BIG Little Science Centre! 
 

 
 
Mark Freberg, Superintendent of Environment and Community Affairs, and Jacqui Schneider, Community Affairs 
Officer from Teck’s Highland Valley Copper operation, stand in front of the newly named hands-on science room at the 
BIG Little Science Centre. Teck Highland Valley Copper Partnership has boosted the BIG Little Science 
Centre with a $25,000 grant. 

 

Saturday at the BIG Little Science Centre 
January 22: How Big Are Animals? 

 

    
 
 

Left: Susan Hammond displays a coyote (road kill). Right: Adele Stapleton holds a life-sized stuffed toy dog. 
This session on “How Big Are Animals?” provided many opportunities for measurement. Young students need 
much practice to learn this skill. During the session, visitors had to measure the sizes of animals from taped 
marks on the hallway floor, and figure out which animal they measured using a chart of animal sizes. 
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Science Corner Investigation      Mirrors (3) 
Multiple Images in a Pair of Mirrors 

 

 
 

       
 

         (1)                         (2)                  (3)      (4) 
 
1. Arrange two small mirrors so that they form a straight line (1). The angle between these mirrors is 1800. 
2. Place a colourful object in front of the two mirrors. You will see one image of the object. 
3. Change the angle between the mirrors to 1200  (2). (See photo above) How many images do you see now? 
4. Change the angle to 900 (3). Count the images. 
5. Try an angle of 600 (4). Count the images. 
6. Gradually, make the angle between the mirrors smaller and smaller. What happens to the number of images? 
7. Arrange two mirrors so that they face each other, as they would if they were on opposite sides of a room. 

Place a colourful object between these two mirrors. Look over the top edge of one of the mirrors and try to 
count how many images you see. 

 

Challenges  
Can you figure out a rule that permits you to predict the number of images you will see in a pair of hinged 
mirrors, for any of the angles in the diagrams above?                                         Hint: There are 3600 in a circle. 
Will your rule work for these angles?      450   400  300  200  100        Try it! 
 
Extra! Make a ‘mirror box’, and place a small flashlight or light stick inside it. (You will need at least 5 small 
mirrors.) Can you count the images you see when you look over the top edge of one side? 
 

        

 
Can you figure out the angle between these mirrors? 
 
A single light stick was placed between the two mirrors. 
How many images do you see? (Don’t count the original light 
stick!) 
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Science Corner Investigation Mirrors (4) 
See Yourself as Others See You 

 

    
             
  Figure 1 

          
                          
                         Figure 2 
 

   

Reflect on this! If you look into a plane mirror and wink your right 
eye, your image winks its left eye! The image of your right hand 
will have the symmetry of your left hand (Figure 1).  
 
If you look straight into a pair of mirrors arranged at a right angle 
(Figure 2), and wink your right eye, your image will also wink its 
right eye. The image of your right hand will have the symmetry of 
your right hand. In other words, you see yourself as others see you.  
 
Why is there a difference? When you look at your image in a pair of 
mirrors at 90o, the image you see is formed by light that has been 
reflected not once, but twice.  
 
You may notice that you see more than one image when you look at 
yourself in the mirror pair. How many images are there?  Do they all 
look the same?  
 

 
 
 
When young Johnny first saw himself in a mirror, he 
was ‘beside himself’! 
 
 
 
When a diamond looks in a mirror, does it see a carbon 
copy of itself? 
 
 
 
For his science project, one of Miss Smith’s students 
built an amazing balsam wood bridge. She was so 
excited about the bridge she said, “I just couldn’t get 
over it!” 
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PHOSPHORUS 
By David McKinnon Ph. D. 

 
This element was so named from the ancient Greek, meaning ‘light carrier’. The reason is that phosphorus, or at 
least one allotrope of it, spontaneously reacts with the oxygen in air, so in the dark it gives a kind of eerie 
greenish glow. This phenomenon gave rise to the term phosphorescence although, paradoxically, what scientists 
now call phosphorescence is an entirely different chemical process. The ability of phosphorus to produce light 
is actually an example of chemiluminescence, and is a type of combustion reaction. 
 
 Phosphorus was originally made in 1669 in Hamburg, Germany by Hennig Brand, an alchemist. It was 
one of the products when, in pursuit of the supposed Philosopher’s Stone he strongly heated dried urine and 
collected the distillate under water. He must have been REALLY popular with the neighbours! What happened 
was that phosphate salts (salts from phosphoric acid) in the urine were reduced by organic material in the urine 
to elemental phosphorus. Reduction of phosphate is still the major method for making phosphorus, but 
nowadays an arc process is used, with phosphate rock, carbon (as coke) for a reductant, and sand for silica 
source to react with the other components of the phosphate rock. 
 
 The element exists as several allotropes1, the main ones being described as white (usually a pale yellow), 
red and black. The molecular structure of the white form has four phosphorus atoms in a tetrahedral 
arrangement. It is nasty stuff. It has to be stored under water as it reacts spontaneously with air, burning to form 
phosphorus pentoxide. This property has led to some incendiary and other hideous uses in warfare. It dissolves 
quite readily in various organic solvents but is in soluble in water. 
 
 Red phosphorus is in fact a dark red in colour. Its molecular structure is a complex chain of phosphorus 
atoms. This allotrope is stable in air. It dissolves in certain organic solvents but not as readily as the white form. 
A form called black phosphorus is formed only at high pressures and has a planar graphitic like structure, in 
which the atoms are arranged in sheets. It is the least reactive. 
 
 Elemental phosphorus does not exist in nature, but does in its oxidized form as phosphate minerals or in 
living systems as what are called esters of phosphoric acid. The molecular strands of RNA and DNA contain 
alternating groups of the sugars, ribose in RNA, and deoxyribose in DNA, with phosphate.  Adenosine 
triphosphate provides an energy source in living cells, and biological cell membranes are made up of 
phospholipids, which are combinations of long chain fatty acids, glycerol and phosphate. The minerals apatite 
and hydroxy apatite, which are kinds of calcium phosphate, make up a large proportion of the mineral content 
of bones and teeth.  If bones are burnt to remove organic matter, the bone ash remaining (calcium phosphate) 
can be used to make high quality very white china. 
 
 As phosphorus is a key nutrition for plants large quantities are used in fertilizer. Calcium phosphate is 
fairly insoluble and is processed into superphosphate by reaction with sulfuric acid. This is more water-soluble 
than the original phosphate rock and makes the phosphorus more available to plants. 
 
 A class of insecticides, of which Malathion and Diazinone are two examples, are phosphate esters, but 
with some oxygen atoms substituted by sulfur. Many phosphate esters are nerve poisons, being cholinesterase 
inhibitors, but incorporation of the P=S group makes them less toxic to mammals. Insects metabolise P=S to 
P=O more rapidy than mammals and hence are poisoned rapidly. These insecticides are safe WHEN USED 
PROPERLY. That means you don’t take baths in them and you avoid any type of excessive or undue exposure.  
 
 Other uses of phosphorus are in matches, which, depending on their type, either contain red phosphorus, 
or phosphorus sesquisulfide. White phosphorus was once used used, but its toxicity led to it being banned.     
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 Analogously with nitrogen, which lies immediately above it in the periodic table, phosphorus forms a 
hydride, PH3, called phosphine (ammonia is NH3). Phosphine is spontaneously flammable in air. Also like 
nitrogen, a wide series of compounds can be made where the phosphorus atom is directly bonded to one or more 
carbon atoms. These usually have rather specialized uses in chemistry, but one type, called Wittig reagents, are 
very good for directly forming carbon to carbon double bonds by reaction with ketones.   
 
  Glyphosate is a widely used herbicide and contains a carbon to phosphorus bond. It works by inhibiting 
certain metabolic pathways in plants. It is a big money spinner for Monsanto. 
 
 When phosphorus burns in air, it forms a compound called phosphorus pentoxide, P2O5. This is a 
powerful dehydrating agent. When it is dissolved in water it forms phosphoric acid, H3PO4. Other oxyacids 
exist, phosphorous acid, H3PO3, which has one phosphorus to hydrogen bond, and hypophosphorous acid, 
H3PO2, which has two P –H bonds. 
 
 Salts of phosphoric acid were used to increase the effectiveness of synthetic detergents in hard water. 
Unfortunately these phosphates, being fertilizers, also leached into waterways and caused blooms of algae and 
thus a major disruption of aquatic life. Phosphate content of detergents has been drastically reduced.  You may 
also have noticed that most garden fertilizers now have significantly less phosphorus content than a few years 
back.  
 
 Phosphorus is also a dopant for silicon for the production of  ‘n’ type semiconductors.  
  
 By the way, note the spelling of the element. You often see it spelled incorrectly as phosphorous.  
Compounds named with the term phosphorous do exist, but refer to phosphorus compounds with a certain 
valency.    
 
  
1 Allotropes are different forms of the same element.    
 

Note: See Newsletter 102 for another article on phosphorus. 
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Food for Thought 
Summit Elementary School Grade 3’s Use Pasta to Study Strengths of Structures 

 

   
   Mrs. Nybo watches two future civil engineers at work.                    Will it survive one more washer? 

 

  
Austin, Alex and Corbin try a little wishful thinking. Will it help? 



9 

  
               Using a bigger marshmallow didn’t help.                Close-up of the Set-up 

 

 
Sara and Brooklyn’s Bridge* held 49 washers! Sara’s Mom Corrina (left) watches the test. 

 

It was a pleasure to watch as Gord Stewart guided Mrs. Nybo’s class through this very interesting activity. The 
kids tried ordinary macaroni, then linguini. They tried multiple pieces for the stands and for the bridge itself. It 
was all very scientific! The students seemed to be having fun with the challenges they were given, once they 
‘got the hang of it’. Of course, our visitors also spent time in the two hands-on rooms. 

 

*This is not a typo. 
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Internal Reflection 
Gordon R. Gore 

 

      
 

             Figure 1            Figure 2 
Light travels through air at an incredible speed: 300,000 km/s! When it encounters a different medium like glass, it slows 
down to about 200,000 km/s. Figure 1 shows what happens to the direction of light from a laser as it enters glass at an 
angle other than 0o. (The angle of an incident ray* is measured relative to a line drawn perpendicular to the surface of the 
glass. This reference line is called the normal.) The light changes direction at the boundary between air and the glass. Its 
direction shifts toward the normal. The phenomenon involving the change in direction of light when it enters a different 
medium is called refraction. 
 

 If light moves from the glass out into air, as in Figure 2, refraction occurs again. For smaller angles, most light 
leaving the glass and entering air refracts away from the normal. Notice that as the angle of incidence increases, more 
and more of the incident light is reflected at the glass/air boundary! 
 

     
 

    Figure 3           Figure 4 
 
 Once the incident angle increases to a certain value called the critical angle, as in Figure 3, all the light reflects 
internally at the glass-air boundary. This phenomenon is called total internal reflection.  

 

The property of total internal reflection is used in fibre optics. Figure 4 is a photograph of a teaching model for 
fibre optics. Green light from a laser entering one end of the Lucite rod reflects internally and does not leave the plastic 
rod until it reaches the other end. 

 

In fibre optics devices used for transmission of signals and for medical diagnosis, the fibres are much smaller! At 
the BIG Little Science Centre, we use several fibre optics devices, in the Light and Colour Show. 
 
*A ray is simply a line one draws to show the path of light.  

 


